Summary. The area of cytoplasm, nucleus, nucleolus and mitochondria, as well as the elongation and irregular outline of the nucleus were determined, on electron micrographs by using an image analyser, for Ap (pale), Ad (dark with intranuclear vacuole), Ad-like (dark without intranuclear vacuole), Ac (cloudy) and Al (long) human spermatogonia. Ap and Ac spermatogonia had a larger nucleus, larger nucleolus, and more cytoplasm than did Ad, Ad-like, and Al spermatogonia. In addition, the nuclei of Ap and Ac spermatogonia were more spherical and had a more distinct outline.
Introduction
In 1963 Clermont distinguished two variants (Ap and Ad) of A spermatogonia in the human testis on the basis of the staining affinity of the nuclei examined by light microscopy. Rowley, Berlin & Heller (1971) confirmed this distinction by electron microscopy. Although these authors suggested that, in addition to the staining affinity of the nucleus, Ap and Ad variants show several morpho¬ logical qualitative differences, these are not in keeping with those reported later by Hadziselimovic (1977) , and several other ultrastructural studies have not corroborated such differences (Schulze, 1978a (Schulze, , b, 1979 Holstein & Roosen-Runge, 1981; Nistal & Paniagua, 1984) . Moreover, about 30% of spermatogonia seem to be difficult to classify, and new additional variants of A spermatogonia, such as the A 'long' (Al) (Rowley et al, 1971 ) and the A 'cloudy' (Ac) (Schulze, 1978a; Holstein & Roosen-Runge, 1981) , have been proposed. In addition, variations in the cell size of Ap and Ad spermatogonia have been reported in air-dried cell preparations of human testis (Curtis, 1985) as well as in human seminiferous tubules mounted in toto (Chowdhury & Steinberger, 1977) . (Fig. 2) ; Ac (cloudy) with intermingled light and dark chromatin areas (Fig. 3) ; and Al (long) with nuclei elongated parallel with the basal lamina (Fig. 4) (pm2) 141-8 ± 5-7" 150-7 ± 12"-c 100-3 + 4-6b 99-4 + 7-8b 109-7 ± 8-9b
Area of nucleus (pm2) 49-3 ± 2-7* 51-3 ± 4-0°-c 37-2 + 2-lb 35-5 ± 3-2b 39-7 ± 3-9"
Area of nucleolus (µm2) 1-24 ± 0-2' 1-37 ± 0-2°c 0-52 ± 01b 0-49 ± 0-2" 0-57 ± 0-2"
Area of mitochondria (pm2) 3-13 ± 0-2a 3-21 ± 0-4" 2-91 ± 0-2°2-98 + 0-3°3-24 ± 0-4°N uclear elongation* 118 ± 002°1-15 ± 004°c 1-44 + 003b 1-51 ± 003b 1-86 ± 0-07" Irregular outline of the nucleust 110 + 001°1-14 ± 0-03"·°1-28 ± 001b 1-25 ± 0-02" 1-27 + 004b The significance of these findings may be considered on the basis of previously reported observations. Clermont (1966) postulated that Ad spermatogonia were the stem cells that give rise to Ap spermatogonia. Later studies added new information which has permitted other hypotheses. Ap spermatogonia persist while Ad spermatogonia decrease drastically in number or even disappear after radio-and chemotherapy (Schulze, 1979) as well as after treatment with the antiandrogen cyproterone acetate (Schulze, 1978a) . Spermatocytes were present in the testes lacking in Ad spermatogonia and the recovery of spermatogenesis possibly takes place from the surviving Ap spermatogonia. It may be inferred from these observations that the occurrence of Ad spermatogonia is not a prerequisite for the formation of spermatocytes. Likewise, Holstein & Wartenberg (1970) and Steinberger (1970) reported an A spermatogonial population consisting of only Ap spermatogonia in various patients with oligozoospermia and suggested that Ad spermatogonia are present only in cases with intact spermatogenesis. These findings led Schulze (1978a, b) Schulze, 1978a (Schulze, 1978a (Schulze, , 1979 also suggests this relationship.
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